1. Case {#s0010}
=======

A three-year-old male patient was referred to the outpatient EEG laboratory for a routine study. He was the product of normal pregnancy and delivery. At the age of one, he was accidentally administered a neuromuscular blocker instead of intended antibiotics. As a result, he suffered respiratory arrest without loss of cardiac output and was subsequently intubated, ventilated, and admitted to the intensive care unit (ICU). A few days later, a head computed tomography (CT) scan showed generalized edema. His EEG did not show evolving or organized patterns to suggest electrographic seizures.

Following extubation, he had intact brainstem reflexes, but his neurological exam was notable for unresponsiveness, inability to follow commands or to track, decorticate posturing, minimal spontaneous limb movement, diffuse hypertonia, hyperreflexia, and sustained clonus. By the time he left the hospital, he was able to feed, demonstrate spontaneous (albeit small and infrequent) movements, selectively smile in response to his parent\'s voice, and cease whining in response to being held. Behaviorally defined sleep--wake cycling was irregular, and he generally slept only a few hours each day. A magnetic resonance imaging (MRI) was consistent with confluent peripheral and central patterns of hypoxic--ischemic injury.

At the age of three, his parents became concerned about possible seizures. They reported staring spells and behavioral arrest lasting seconds at the frequency of six times per month. These episodes were described as a fixed gaze in whatever direction he was looking. There was no evidence of automatisms or limb jerking. An EEG was requested to evaluate for possible seizures.

[Fig. 1](#f0005){ref-type="fig"} (bipolar montage) and [Fig. 2](#f0010){ref-type="fig"} (average reference montage of the same epoch) illustrate the EEG during the awake state with eyes open. The awake EEG shows continuous frontally-predominant background activity, with frequent multifocal epileptiform spikes, maximal alternately over the right or left frontal head regions and occasionally bifrontally. The EEG during behaviorally defined sleep (eyes closed, no movement) is shown in [Fig. 3](#f0015){ref-type="fig"} (bipolar montage) and [Fig. 4](#f0020){ref-type="fig"} (average reference montage of the same epoch), demonstrating a discontinuous background with a BS pattern consisting of alternating periods of diffuse background attenuation and bursts of fast activity with embedded spikes. No electrographic seizures were recorded.

2. Discussion {#s0005}
=============

Burst suppression is an EEG pattern which consists of alternative periods of slow waves of high amplitude (the burst) and periods of flat EEG (the suppression) and was first described by Swank and Watson in 1949 [@bb0005], [@bb0010]. Burst suppression is usually observed in severe brain pathology [@bb0015] such as hypoxic--ischemic encephalopathies, coma of various causes, some forms of long-standing status epilepticus [@bb0020], and drug-related intoxication. It is also seen in hypothermia and general anesthesia. Burst suppression also occurs in the context of childhood encephalopathies such as early infantile myoclonic encephalopathy (EIME) and Ohtahara syndrome [@bb0025], [@bb0030]. A new lethal case of joint contractures, facial abnormalities, pachygyria plus early-onset encephalopathy with a BS pattern has also been described [@bb0035]. Burst suppression has also been reported in patients with dengue encephalopathy [@bb0040]. Burst suppression is usually associated with a poor prognosis, especially in the context of anoxic--ischemic encephalopathy [@bb0045].

Our current understanding of the physiological mechanisms responsible for generating burst-suppression EEG in humans is incomplete. According to the "disconnection hypothesis", burst suppression arises as a spontaneous synchronized cortical rhythm whenever the cortex is diffusely disconnected from thalamic input. This idea is supported by experiments in which either pharmacological disconnection or surgical anatomical isolation of the cortex results in burst suppression [@bb0050], [@bb0055].

The case described herein is the first case in which we have observed a reversible burst-suppression EEG pattern consistently associated with behavioral sleep [@bb0060]. This case can be viewed within the framework of the disconnection hypothesis if we hypothesize that sleep is also a state of cortical disconnection. Thalamic reticular nucleus-driven hyperpolarization of thalamocortical neurons projecting to the cortex has been implicated in nonrapid-eye-movement sleep oscillations. We speculate that the wake-to-sleep state switch in this case was altered in a manner that resulted in reversible disconnection. Assessing the recuperative value of this pattern in the setting of severe neurological impairment is challenging. It is interesting to speculate in the context of recent work [@bb0065] attempting to "replace" sleep with time under anesthesia that, in this case, a BS pattern is subserving at least some role in sleep homeostasis.
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